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Introduction 

In plant breeding the application of ionizing radiations 
reprcsents an ever more current method of working. Ir- 
radiation can produce inheritable changes in the plant. 
Therefore tree breeders make use of this working method 
in order to obtain positive mutants. 

Availing ourselves of these achievements our activities 
in the breeding of Norway Spruce (Picea Ab ie s  KARST.) are 
performed also in this directim i. e. obtaining of positive 
mutants by means of ionizing radiation. Because of the 
recent date of introduction of this method in breeding 
forest tree species, and considering the still rather modest 
results in this field, we set ourselves the task to observe 
the changes produced in the somatic and sexual cells of 
Norway Spruce by gamma radiation. We feel that these 
investigations will give us a better insight into the dose 
requirements of gamma radiation applied to Norway 
Spruce to induce mutations. 

In this work are presented our first results as to the 
effect of gamma radiation on the somatic cells of Norway 
Spruce. They have not yet been completed but are most 
interesting and considered by us to be useful for publica- 
tion. 

Working Method 

The Norway Spruce seeds marked SS5 which we used for 
our investigations were collected in a natural population 
growing in the region of Delnice, Gorski Kotar (North- 
western part of Croatia). Seeds were irradiated with 
gamma rays of Co„ from a source of 1000 C. The radiation 
doses were 100, 500, 1000, 3000, 5000, 7500, and 10000 r. The 
irradiations were performed always under the Same geo- 
metrical conditions. The humidity of the seeds-measured 
before the irradation - amounted to 7.35%. After the 
radiation the seeid was stored in a refrigerator at a tem- 
perature of 4O C, and it was used for tests when required. 

The preparation of the material for the cytological treat- 
ment was performed in the following way: the seeds were 
put for germination into a Petri dish and watered with 
ordinary water. After the emergence and when the roots 
achieved a length of 3-4 mm, they were cut and subjected 
first to the so-called pretreatment, i. e. put into a 0.3% 
water solution of colchicine. After three hours the roots 
were soaked for 24 hours into an aceticalcohol fixative, 
and thereafter passed through 70% alcohol and stored 
into a refrigerator. The material used at once was not put 
into the last mentioned fixative, but after the aceticalcohol 
we immediately proceeded to further treatment i. e. to the 
hydrolisis by means of 1 N HC1 a t  60° C during about one 
hour. After hydrolisis the slides were prepared by the 
carmine-acidsquash method. 

*) The investigations were supported by the Federal Nuclear 
Energy Commission and the Federal Research Work Fund. 

The morphology of chromosome~s was examined in the 
stage of the late prophase and metäphase respectively, 
and in addition to that also some changes in the anaphase 
were observed. The chromosomes were drawn by means 
of a drawing apparatus, and thereafter their lengths 
measured and given in mm. As the cells were taken from 
the whole of the root tip, and as we know that the cells 
of the outer anld inner layers distinguish among them- 
selves, it is understandable, that the chromosomes too will 
differ as to their length. Therefore it is not possible to 
compare the absolute lengths but only the relative ones 
which were obtained by dividing the absolute lengths of 
each particular chromosome by the sum (z), i. e. by the 
total sum of the absollute lengths of all chromosomes e. g. : 
1 : 2, 2 : 2 etc. The obtained quotient was always lower 
than 1, i. e. 0.0.. . . . For the purpose of an easy orientation 
and drawing the decimal point was moved for three places 
so that e. g. 0.068719 became 68.719; there were taken into 
consideration only two decimals, while the third served 
only as a correction of the preceding. 

Many cells were photographed and some of these photo- 
graphs are to be found in this work. 

Results of Investigations 

The measurement oif lengths of chromosomes - ar- 
ranged according to size with ordinal number from 1 to 
24 - was performed in the manner that the longest was 
numbered 1, and the shortest 24. If there occurred more 
chromosomes they were given further numbers. 

The number of cells with a normal number of chromo- 
somes in which was measured the relative lengths of chro- 
mosomes was the following: controls nine cells, seven cells 
- 100 r, five cells - 500 r, five c-ells - 1000 r, four cells - 
3000 r, three cells - 5000 r ,  and two cells - 10000 r. In 
Tab le  1 are given the numerical data on the relative chro- 
mosome lengths of these cells. On the ground of these data 
were constructed the graphs on the relative lengths of the 
chromosomes for individual dosages and the controls. 

In roots from seeds irradiated with doses from 3000 r 
and more, a fragmentation of chromosomes in several cells 
was produced while for dosages of 100, 500, and 1000 r no 
cell with fragments could be found. For dosage of 3000 r 
only one cell was found exhibiting 'but one fragment. At 
5000 r one cell had 25 chromosomes, the second one two 
fragments and the third one only one fragment. A very in- 
teresting ce!l was the one irradiated 7500 r which showed 
25 chromosomes and five fragments (Fig.  14). For the dose 
of 10000 r two cells with fragments were found, the one 
with 25 chromosomes and one fragment and the other cell 
with four fragments (Fig.  15). In T a b l e  2 are given the 
relative lengths of chromosomes and fragments of these 
cells. 

Larger dosages i. e. from 3000 r and more have brought 
about also some other abnormalities in mitosis. For 3000 r 
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